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CHAPTER 3
PRESENT WORTH CALCULATIONS: CONVENTIONAL APPROACH

3-1. Introduction.

Current provisions of criteria, as set forth in’
chapter 2, require that cash flows in economic
studies for MCP projects be combined and com-
pared via present worth discounting. The conven-
tional approach to the calculation of PWs is
illustrated in this chapter. This approach is uni-
versal in the sense that it provides step-by-step
procedures for computing the PW of any cost
that may be encountered. Costs are here meant to
include expenditures incurred and monetary bene-
fits received (such as income, savings, and net
salvage value). In accordance with the provisions
of chapter 2, the unit of measurement for all
costs is constant dollars as of the analysis base
date. Only costs that are expected to occur on or
after the date of the study are considered; costs
incurred prior to the date of the study are sunk
costs, which, in accordance with conventional
practice, are not included in economic studies for
MCP projects. In paragraph 3-2, the calculations
of the conventional approach are outlined and
used to find the PWs of several general types of
costs. In paragraph 3-3, the approach is used to
apply the criteria of chapter 2 to three typical
MCP design alternatives. All simulated case his-
tories presented in this chapter were developed in
January 1982, and all utilize cost information
that generally reflects market prices and cost-
growth projections of that timeframe (see para
1-4).

3-2. Calculations.

In the conventional approach, each cost is esca-
lated and discounted in separate steps as neces-
sary to determine its present worth. With regard
to frequency of occurrence, all costs are classified
as either one-time costs or annually recurring
costs. The general calculational approaches for
the two types of costs are very similar in nature.

a. Classification of costs for calculations. The
various costs that may be incurred over the
lifetime of a construction project or design ele-
ment may be considered to be of four types with
respect to frequency of occurrence.

—One-time costs are costs that are in-
curred only once during the life of the project or
element. Examples include initial investment
costs, terminal costs (or net terminal values), and
the costs of some alterations and replacements.

—Continuous costs are costs that will be
incurred periodically throughout a given year.
Examples include the costs of fuel/energy and
operations (non-energy), some maintenance and
repair costs, and custodial costs.

—Cyclical costs are costs that are ex-
pected to be incurred several times over the life
of the project or element, but less often than once
per year. Examples include some alteration, re-
pair, and replacement costs and some mainte-
nance costs.

—Annually recurring costs are costs that

are expected to be incurred once each year during
the life of the project or element.
For the purpose of calculating its present worth,
a cyclical cost is treated as a series of one-time
costs. For example, the cost of overhauling a
certain piece of equipment every 3 years would be
treated as a one-time cost occurring 3 years after
BOD, another one-time cost occurring 6 years
after BOD, and so on. Similarly, for a continuous
cost, the amounts incurred over each 12-month
period are summed, and the sum is treated as an
annually recurring cost. For example, a semi-
annual operating cost of $1,100 is treated as an
annually recurring cost of $2,200. These two
conventions reduce the number of cost frequency
types from four to two, so that only a “two-
track” procedure is required to determine the
PWs of all costs involved in MCP projects. (It
should be noted that a series of uniformly escalat-
ing annual costs may be treated as an annually
recurring cost series, and that is how such series
are treated in this manual.)

b. Calculations for one-time costs. The
present worth (on the analysis base date) of a
one-time cost (in base date dollars) is calculated
as follows:

Step 1: Estimate the amount of one-time
cost as of the base date, and the
time at which it will occur.

Step 2: Escalate this cost to the time at
which it is actually to be in-
curred, using the differential es-
calation rate e.

Step 3: Discount the escalated future
one-time cost to an equivalent
PW on the base date, using the
discount rate d.
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The examples that follow illustrate this procedure
for several typical and special cases. Sub-
paragraph (1) illustrates the typical case in which
the escalation rate is zero. Subparagraphs (2) and
(3) cover, respectively, cases in which the escala-
tion rate is positive and negative. The case
illustrated in subparagraph (4), in which a cost is
incurred on the base date, is typical of the criteria
of paragraphs 2-3 and 2-4. Finally, subparagraph
(5) illustrates the case in which the escalation rate
changes during the anaylsis period. The data and
calculations for these examples are organized on a
sample worksheet (fig 3-1 ) taken from the full
worksheet. The full worksheet in DA Form
5605-4-R (Life Cycle Cost Analysis Savings—
To-Investment Ratio (SIR) and Discounted
Payback Calculation). DA Forms 5605-R through
5605-5-R will be used for calculations of LCCAs.
These forms will be locally reproduced on 8-1/2” x
11" paper. Copies for local reproduction purposes
are located in the back of this manual. All results
are rounded to an appropriate number of signifi-
cant figures. (Use of the full worksheet is illus-
trated in para 3-3 and in chap 6.)

(1) Example: e = O. A $3,000 cost (esti-
mated as of the base date) will actually be
incurred 15 years from the base date. The cost is
not expected to escalate at a rate greater than
the general inflation rate, so the differential
escalation rate e is zero. The discount rate is 10
percent. The PW of this cost is calculated as
follows (the steps are illustrated in fig- 3-1):

Step 1: Enter a brief description of the
cost, the number of years from
the base date to cost incurrence,
and the estimate of the cost on
the base date. Check the appro-
priate box to indicate the dollar
magnitude, or leave the boxes
blank to denote “no multiplier.”
Calculate the escalation factor as
(2 + e)”, where e is the escalation
rate expressed as a decimal, and
n is the number of years from the
base date to the time of the
expenditure; or, obtain it from
table B-3. Here, the escalation
factor is (1 + 0.00)°or 1.0. En-
ter this factor, and then multiply
it by the cost on the base date to
establish the escalated cost at
year 15 as 1.0 x 3.0 = 3.0.
Calculate the discount factor as
1/(1 + d)” or [1/(1 + d)]”, where d
is the discount rate expressed as
a decimal; or, obtain it from table

Step 2.

Step 3:
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B-4. There, the discount factor is
1/(1 + 0.10)°or 0.2394. Enter
this factor, and then multiply it
be the escalated cost to obtain
the present worth (as of the
date) of 0.2394 x 3.0 = 0.72 or
$720.
Given the long discounting period (15 years) and
the O percent escalation rate, this result-a PW
that is about one-quarter of the original base date
cost—seems reasonable.

(2) Example: positive escalation rate. The
data for a certain cost are: base date cost =
$3,000; cost incurred 15 years after base date; e
= +3 percent; d = 10 percent. The following
steps are illustrated in figure 3-1:

Step 1. Enter input data (as in previous
example).

Step 2: (1 + e)"= (1 + 0.03)°= 1.558
(or obtain from table B-3) 1.558
x 3.0 = 4.67

Step 3: 1/(1 + d)"= 1/(1.1)*= 0.2394
(or obtain from table B-4) 0.2394
X 467 "1.12 “$1,120

(3) Example: negative escalation rate. The
data for a certain cost are: base date cost =
$3,000; cost incurred 15 years after base date; e

= — 3 percent, d = 10 percent. The following
steps are illustrated in figure 3-1:
Step 1: Enter input data (as
examples).

Step 2: (1 + e)"= (1 - 0.03)°= (0.97)"
= 0.633 (or obtain from table
B-3)
0.633 X 3.0 = 1.90
Step 3: 1(1 + d)"= 1/(1.1)°= 0.2394 (or
obtain from table B-4) 0.2394 x
1.90 = 0.45 "$450
A negative escalation rate increases the effect of
discounting so that this result is much smaller
than the result of subparagraph (2) above.

(4) Example: cost incurred on base date is
$75,000; e = 5 percent, d = 7 percent. The
following steps are illustrated in figure 3-1:

Step 1: Enter input data (as in previous
examples).
(1 +e'= (1 + 0.05°°1.00
1.00 x 75.0 “75.0

Step 3: 1/(1 + d)” = 1/(1.07)0 "1.00

1.00 x 75.0 = 75.0 “$75,000

The reason for the equality of the cost as
estimated at the base date and its PW as of the
base should be obvious. Since no time elapses
between cost estimation and cost incurrence (n =
0), the cost can neither escalate nor be dis-

Step 2:

base

in previous
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CHAPTER 4
PRESENT WORTH CALCULATIONS: ONE-STEP APPROACH

4-1. Introduction.

The one-step approach to present worth calcula-
tions is an alternative to the conventional ap-
proach covered in chapter 3. Its greatest advan-
tage is simplicity. In the conventional approach,
for example, it is necessary to represent each
recurring annual fuel/energy cost series by several
subseries. Not only are separate PW calculations
required for each of these subseries (for each
fuel/energy type), but in addition the number of
payments in the cost series that; fall into each
“escalation time zone”, the date on which the
first payment in each time zone is incurred, and
the time between that date and the ABD must be
calculated. In the one-step approach, the subse-
ries representation is not required, thus eliminat-
ing the need for all these extra calculations. In
addition, the number of table lookups, interpola-
tions, and multiplications for each PW calculation
is reduced significantly in the one-step approach.
All that is required for each PW calculation-in
essence—is a single table lookup to determine a
single factor—the one-step adjustment factor
(OSAF) or simply the adjustment factor. Tables
of adjustment factors (“one-step” tables) for all of
the commonly occurring types of costs encoun-
tered in MCP applications-i. e., for one-time costs
with a zero differential escalation rate, for annu-
ally recurring costs with a zero differential escala-
tion rate, and for annually recurring energy/fuel
costs with differential escalation rates projected
by the DOE (for FEMP applications)-have been
developed, and are available by request, through
normal channels, to HQDA (DAEN-ECE-G),
WASH, DC 20314-1000. These tables will be
updated and kept current, as required (e.g., each
time the DOE develops and publishes revised
differential escalation rates for fuel and energy
prices for FEMP, and The Office of the Secretary
of Defense authorizes/directs their adoption for
DoD applications). (Sample one-step tables are
provided in this chapter, where they are used in
conjunction with the examples presented.) In any
situation that is not covered by the one-step
tables, the conventional approach of chapter 3
may be used. The scope and applications of the
one-step approach are illustrated in this chapter.
In paragraph 4-2 the approach is outlined and
used to find the PWS of some of the same general
types of costs as are covered in paragraph 3-2. In

paragraph 4-3 the approach is used to apply the
criteria of chapter 2 to the same MCP design
alternatives that are treated in paragraph 3-3.
The examples in these paragraphs point up both
the ease of application of the one-step approach
and its major disadvantage: the procedure is so
simplified that there may be a loss of sensitivity
to the significance of PW calculations and their
results. All simulated case histories presented in
this chapter were developed in January 1982, and
all utilize cost information that generally reflects
market prices and cost growth of that time frame
(see para 1-4). (It should be noted that the
uniform-present-worth (UPW) factors for M&R
costs and the modified uniform-present-worth
(UPW%*) factors for fuel/energy costs provided for
in the FEMP criteria are in essence non-nor-
malized OSAFs. These are readily converted to
OSAFs by dividing them by the number of
payments in the series, or number of years in the
study period.)

4-2. Calculations.

In the one-step approach, the PW for any cost
element is obtained as the product of a nominal
total cost for that element and a tabulated
one-step adjustment factor, corrected as necessary
with a DOS correction factor. (The nominal cost,
adjustment factor, and correction factor are de-
fined below.) With regard to frequency of occur-
rence, all costs are classified as either one-time
costs or annually recurring costs. The general
calculational approaches for the two types of
costs are very similar in nature.

a. Classification of costs for calculations. As
discussed in more detail in paragraph 3-2a, the
costs related to construction projects and design
elements may be considered to be of four types
with respect to frequency of occurrence: one-time
costs, cyclical costs, annually recurring costs, and
continuous costs. By convention, in determining
present worths, a cyclical cost is treated as a
series of one-time costs; similarly, the amounts
incurred for a continuous cost are summed over
each 12-month period, and the sum is treated as
an annually recurring cost. These conventions
reduce the number of cost frequency types to
two. However, three separate sets of tables of
one-step adjustment factors are required to calcu-
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late the PWs of these two types of costs, as
follows:

—Tables for one-time costs.

—Tables for annually recurring costs

other than energy/fuel costs (e.g. M&R).
—Tables for annually recurring energy/
fuel costs.
The need for three distinct sets of tables stems
from the varying requirements of the criteria of
chapter 2. In fact, the tables are formulated for
use with specific criteria—either HQDA criteria
or FEMP criteria-and will be updated as these
criteria change. However, all the tables are used
in approximately the same way in the one-step
approach.

b. Calculations for one-time costs. The
present worth (on the analysis base date (ABD))
of a one-time cost (in base date dollars) is
calculated as follows:

Step 1. Estimate the amount of the one-
time cost as of the base date, and
the time at which it will occur.

Step 2: Use the appropriate adjustment
factor (from the appropriate one-
step table) to determine the PW
of the cost on the base data.

Each factor in one-step tables for one-time cost
(fig 4-1 for example) is the ratio of the actual PW
of a one-time cost at the ABD (taking into
account cost growth, if any, and the time value of
money) to the nominal value of that one-time cost
(ignoring cost growth and the time value of
money), both expressed in constant ABD dollars.
The significance of this factor is best understood
when it is viewed as a percentage of the nominal
cost. For example, a factor of 0.7513 indicates
that the actual PW of the one-time cost in
guestion (on the ABD) is approximately 75 per-
cent of the nominal value of that one-time cost.
Initial investment cost factors are generally high.
Later replacement cost factors are lower. Salvage-
related factors are very low. (Normally, adjust-
ment factors do not exceed 1.0 (100 percent)
although they can in wunusual situations.) The
procedure given above simply requires that the
pertinent ratio be found in the tables and then
multiplied by the nominal cost—which here is the
cost as of the base date. The examples that follow
illustrate this procedure for typical cases. Those
in subparagraph (1) deal with one-time costs to be
incurred prior to the BOD (but after the DOS),
and those in subparagraph (2) with one-time costs
to be incurred after the BOD. These examples are
followed (in subpara (3)) by a short discussion on
the treatment of special cases not covered by the

4-2
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one-step table. The data and calculations for the
examples are organized on a sample worksheet
(figure 4-2) taken from the full worksheet, and
results are rounded to an appropriate number of
significant figures. The full worksheet is DA
Form 5605-5-R (Life Cycle Cost Analysis—
Present Worth: One-Step Approach), and use of
the full worksheet is illustrated in paragraph 4-3
and in chapter 6. DA Form 5605-5-R will be
used for present worth calculation by conven-
tional approach.

(1) Example: pre-BOD cost, e = 0. A cost
of $13,500 in 1 January 1982 dollars (or $13,000
in 1 July 1981 dollars) is expected to be incurred
on 1 January 1985, 3 years after the DOS of 1
January 1982. The BOD is projected to be 1 July
1985. The cost is not expected to escalate at a
rate greater than the general inflation rate. The
adjustment factor for this cost depends on the
applicable criteria—that is, on whether the analy-
sis is being conducted according to HQDA crite-
ria (para 2-2, 2-5, and 2-6) or FEMP criteria
(para 2-3 and 2-4).

(a) HQDA criteria and methodology. In
an analysis conducted according to HQDA crite-
ria, the ABD is taken to be 1 January 1982 (the
DOS). The PW of this cost is found as follows
(the steps are illustrated in figure 4-2):

Step 1: Enter a brief description of the

cost, the number of years from
the base date of 1 January 1982
to cost incurrence (3), and the
$13,500 estimate of the cost at
the base date. Check the appro-
priate box to indicate the dollar
magnitude, or leave the boxes
blank to denote “no multiplier.”

Step 2: Obtain the adjustment factor

from the HQDA criteria column
of one-step table 1 (fig 4-1). The
factor for “3 years after ABD” is
0.7513. Enter this factor, and
then multiply it by the base date
cost to obtain a PW of 0.7513 x
13,5 = 10.1 or $10,100 as of the
base date.

(b) FEMP criteria and methodology. In
an analysis conducted according to FEMP crite-
ria, the ABD and BOD are taken to be 1 July
1981 (the FEMP-prescribed base date) and all
costs incurred in that timeframe (between the
ABD and the BOD) are assumed to have been
incurred on that date. The amount of the cost as

of this date is $13,000. Its PW is found as follows —

(the steps are illustrated in fig 4-2):
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23.0 1 0.2199 1 1 23.0 i 0.1117
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26.0 1 0.1722 1 1 26.J 1 0.0837
27.0 1 0.1609 1 1 27.0 I 0.0763
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S0.C 1 0.0339 1 1 SC.vV I 0.0085S
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Figure 4-1. Adjustment factors for one-time costs (one-step table 1).
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Figure 4-2. One-time cost calculations.

Step 1: Enter the input data (as above).
Note that the number of years
from ABD is zero, in accordance
with the FEMP criteria for all
costs incurred prior to BOD.

Step 2: Obtain the adjustment factor
from the FEMP criteria column
of one-step table 1 (fig 4-1). The
factor for “‘0 years after ABD” is
1.0. Enter this factor, and then
multiply it by the base date cost
of $13,000 to obtain a PW of 1.0
x 13.0 = 13.0 or $13,000 as of
the base date.

(2) Example: post-BOD cost, e = 0. A cost
of $3,000 in 1 January 1982 dollars (or $2,880 in
1 July 1981 dollars) is expected to be incurred on
1 January 1997, 15 years after the date of study
of 1 January 1982 and 11.5 years after the BOD,
which is projected to be 1 July 1985. The cost is
not expected to escalate at a greater rate than
the general inflation rate. Again, the PW of this
cost depends on the applicable criteria (HQDA or
FEMP).

(@) HQDA criteria and methodology. In

an analysis conducted according to HQDA crite-
ria, the ABD is taken to be 1 January 1982 (the
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DOS). The PW of this cost is determined as
follows (the steps are illustrated in fig 4-2):

Step 1: Enter the input data, including
the cost of $3,000 as of the base
date.

Step 2: Obtain the adjustment factor
from the HQDA criteria column
of one-step table 1 (fig 4-1). Here
the factor is 0.2394. Enter this
factor; then multiply it by the
base date cost to obtain a PW of
0.2394 x 3.0 = 0.72 or $720 as of
the base date.

(b) FEMP criteria and methodology. In
an analysis conducted according to FEMP crite-
ria, the ABD and BOD are taken to be 1 July
1981 (the FEMP prescribed base date). The
amount of the cost as of this date is $2,880 or
ria, the cost is assumed to be incurred on 1
January 1993 (11.5 years after the ABD), the
date on which it would have been incurred had
the BOD actually occurred on the ABD. Its PW
is obtained as follows (the steps are illustrated in
fig 4-2):

Step 1: Enter the input data (as above).
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Step2: Obtain the adjustment factor
from the FEMP criteria column
of figure 4-1. The factor for 11.5
years is 0.4593-the factor for 11
years, 0.4571, multiplied by the
factor for 0.5 years, 0.9667, near
the bottom of the table. (Note
that straight-line interpolation in
fig 4-1, between 11 years and 12
years, gives a slightly less accu-
rate, but perfectly acceptable,
value of 0.4596.) Enter this fac-
tor, and multiply it by the base
date cost to obtain a PW of
0.4593 X 2.9 = 1.3 or $1,300 as
of the base date.

(3) One-time cost situations not covered by
the one-step table. The one-step table for one-time
costs will not provide adjustment factors for the
following cases:

— One-time cost situations in which the
differential escalation rate is positive,
negative, or variable (that is, situations
in which e # O).

— Situations in which the cost at hand is
to be incurred more than 50 years after
the analysis base date.

The conventional approach of paragraph 3-2b
may be used in all such cases. See, for example,
paragraphs 3-2b(2) and (3).

c. Calculations for annually recurring costs.
The general form of a series of uniformly escalat-
ing annual costs is shown in figure 3-2. The
present worth (on the base date) of such a series
of costs is found as follows:

Step 1: Estimate the amount A, of the
annually recurring cost as of the
base date, and determine the
number of costs k in the series.

Step 2: Determine the nominal total cost
as Ak. Obtain the appropriate
adjustment factor and correction
factor from the appropriate one-
step table and determine the PW
of the series of costs by multiply-
ing the nominal total cost by
these factors.

Each adjustment factor in the one-step tables for
annually recurring costs, M&R or energy (figs
4-3, 4-4 or 4-5 for example), is a ratio of the
actual PW of a series of annually recurring costs
at the ABD (taking into account cost growth, if
any, and the time value of money) to the nominal
total cost of the series (ignoring cost growth and
the time value of money), both expressed in
constant ABD dollars. The significance of this

T™M 5-802-1

factor is best understood when it is viewed as a
percentage of the nominal total cost. For exam-
ple, a factor of 0.4661 indicates that the actual
PW of the series of annually recurring costs is
about 47 percent of the value of the nominal total
cost of that series. The one-step adjustment
factors for annually recurring costs are tabulated
based on the assumption that the ABD corre-
sponds to the most recent FEMP-directed base
date (as prescribed in 10 CFR 436A). For all
analyses governed by the FEMP criteria (see para
2-3 and 2-4), the assumption is automatically
valid, and the tabulated factor is used directly.
For all analyses governed by the HQDA criteria,
however (see para 2-2, and 2-5), the assumption
must be considered to be invalid, since in these
types of analyses the ABD is set to correspond to
the date of the study (DOS), and the DOS
normally occurs after the FE MP-prescribed base
date. Accordingly, in these types of analyses, the
tabulated adjustment factors must be corrected—
to account for the difference in time between the
FEMP-directed base date and the DOS. Fortu-
nately, the correction is a simple one to make,
and the correction factors to be used are readily
available. In fact, each of the one-step tables for
annually recurring costs contains the correction
factor that is appropriate for the data in that
particular table. (Refer to the DOS correction
factor at the bottom of the table.) The examples
that follow illustrate the use of the one-step
approach for PW calculations for several typical
cases. Those in subparagraph (1) deal with annual
costs for which e = O (e.g.,, M&R costs, in
general), and those in subparagraph (2) deal with
annual fuel/energy costs, for which e values are
specifically prescribed. The data and calculations
for each example are organized on a sample
worksheet (fig 4-6), and results are rounded to an
appropriate number of significant figures. The full
worksheet is DA Form 5605-5-R, and use of the
full worksheet is illustrated in paragraph 4-3 and
in chapter 6.

(1) Example: e = 0. An annually recurring
cost which is estimated as $5,000 (in constant
ABD dollars) will be incurred each year for the
25-year projected economic life of the facility. The
cost is not expected to escalate at a rate greater
than the general inflation rate (e = O). The date
of the study (DOS) is 1 January 1982, and the
BOD is projected to be 1 January 1985. The PW
of this series of costs depends on the applicable
criteria—that is, on whether the analysis is being
conducted according to HQDA (para 2-2, 2-5,
and 2-6) or FEMP criteria (para 2-3 and 2-4).
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Step 1 Ste 2
L -i. P )I
Total Annual n Total N
Annual Costs X$x108 Noal Co:t Nomi:arCost One Step Adjustment Factor Pv';’e:::'
118 x10%] pPayments on ABD on ABD Table Factor x DOS Correction on ABD
_
. Y
EXampie ™ |
C e: 0
(a) LIADA 25 5.0 115%.0 0,272 x [1.008N% %5 o
VAN = 4 L) IR ey LLid
(b) FEMP 25 5.0 125.0 0.466| 58.%
Exanple #7
€= variable
/= 1A~ A P -~ LA~ A P v - NIL P,
@ g bA 15 .U 'L,V U2&> X (1,00%7) 42.%
(b) FEMP 25 5,0 (2%.0 0,5970 1.0
Il

* Use one-step table 2, figure 4-3, for example 1;
use one-step table 3, figure 4-4, DOE region 4 (electricity) for example 2.

Figure 4-6. Annuaily recurring cost caiculaiions.

(@) HQDA criteria and methodology. In
an analysis conducted according to HQDA crite-
ria, the PW of the annually recurring series of
costs is calculated as follows (the steps are
illustrated in fig 4-6):

Step 1. Enter a brief description of the
cost, the annual cost amount A,
estimated as of the base date,
and the number of annual costs k
in the series. Check the appropri-
ate box to indicate the dollar
magnitude, or leave the boxes
blank to indicate “no multiplier.”
Compute the nominal total cost
as Ak = 50 X 25 = 125.0, and
enter it. Interpolate between the
1 July 1984 and 1 July 1985
columns in the HQDA section of
figure 4-3 to obtain the adjust-
ment factor for the BOD of 1
January 1985. For k = 25 pay-

Step 2:

ments, this factor is 0.2601 +
(1/2) (0.0260) = 0.2731; enter the
factor. Obtain the correction fac-
tor as 1.008 raised to a power
equal to the number of months
between the first day of the
FEMP base year as listed in
table 2 (here, 1 July 1981) and
the analysis base date (here, 1
January 1982). Since there are 6
months between these dates, the
correction factor is (1.008)6. Com-
pute the required PW as nominal
total cost X adjustment factor X
correction factor to obtain 125 X
0.2731 X (1.008°= 35.8 or
$35,800 as the PW (as of the
base date) of the series of annu-
ally recurring costs.

This PW of $35,800 is very close to the $35,700

calculated wusing the conventional

approach in

4-9
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paragraph 3-2c(1). (The difference of $100 is due
to “rounding” of the results of calculations in the
conventional method—specifically in the calcula-
tion of the equivalent single cost.)

(b) FEMP criteria and methodology. In
an analysis conducted according to FEMP crite-
ria, the PW of the annually recurring series of
costs is obtained as follows (the steps are illus-
trated in fig 4-6):

Step 1: Enter input data (as above).

Step 2: Compute the nominal total cost
as Ak = 50 X 25 = 125, and
enter it. Obtain the adjustment
factor from the FEMP column of
figure 4-3. For k = 25 payments,
the adjustment factor is 0.4661;
enter this factor. (There is no
DOS correlation under the FEMP
criteria, as indicated in the ta-
bles, and the tabulated factor is
used directly.) Compute the PW
as nominal total cost X adjust-
ment factor to obtain 125 X
0.4661 = 58.3 or $58,300 as the
PW (as of the base date) for the
series of annually recurring costs.

This PW of $58,300 is very close to the $58,200
calculated using the conventional approach in
paragraph 3-2c(2). (As in para 4-2c(l)(a), the
difference is due to rounding-here again, in the
calculation of the equivalent single cost.)

(2) Example: e variable. An annually recur-
ring cost, which is estimated as $5,000 (in con-
stant ABD dollars), will be incurred each year
over the 25-year projected economic life of the
facility. This cost is expected to escalate at the
differential rates disseminated by HQDA and
incorporated into the applicable energy-cost ad-
justment factors for electricity for DOE Region 4.
The DOS is 1 July 1982, and the BOD is
projected to be 1 July 1985. The PW of this
series of costs depends on the applicable criteria
(HQDA or FEMP).

(& HQDA criteria and methodology. In
an analysis conducted according to HQDA crite-
ria, the PW of the series of costs is calculated as
follows (the steps are illustrated in fig 4-6):

Step 1: Enter input data (as in previous

examples).

Step 2: Compute the nominal total cost
as Ak = 50 X 25 = 125.0, and
enter it. Obtain the adjustment
factor from the 1 July 1985 col-
umn in the HQDA sections of fig
4-4. This factor is 0.3465; enter
it on the worksheet. Obtain the

4-10
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correction factor as 1.0037 raised
to a power equal to the number
of months between 1 July 1981
and the date of study, 1 July
1982. Since the DOS follows 1
July 1981 by 12 months, the
correction factor is (1.0037)12 =
1.045; enter this factor. Compute
the required PW as nominal total
cost X adjustment factor X cor-
rection factor to obtain 125 X
0.3465 X 1.045 = 45.3 or $45,300
as the PW (as of the base date)
of the series of annually recurring
costs.
This PW of $45,300 is very close to the $45,400
found with the conventional approach in para-
graph 3-2c¢(5). (The slight difference is due to
separate upward rounding of the PWs, to get to
three significant figures, for each of the two
subseries calculated by the conventional ap-
proach.)

(b) FEMP criteria and methodology. In
an analysis conducted according to FEMP crite-
ria, the PW of the annually recurring series of
costs is obtained as follows (the steps are illus-
trated in fig 4-6):

Step 1: Enter input data (as in previous

examples).

Step 2. Compute the nominal total cost
as Ak = 50 X 25 = 125, and
enter it. Obtain the adjustment
factor from the FEMP column of
figure 4-4. Here, the adjustment
factor is 0.5970; enter this factor.
(There is no DOS correction un-
der the FEMP criteria, as indi-
cated in the tables, and the tabu-
lated factor is used directly.)
Compute the PW as nominal to-
tal cost X adjustment factor to
obtain 125 X 0.5970 = 74.6 or
$74,600 as the PW (as of the
base date) for the series of costs.

This PW of $74,600 is very close to the $74,700
obtained with the conventional approach in para-
graph 3-2¢c(6). Note the comparative ease with
which it was computed. (The slight difference is
due to the use of linear interpolation in table B-2
to obtain the annual series equivalence factors in
paragraph 3-2c(6). The function tabulated, shown
beneath the tabulated data, is clearly non-linear.)

(3) Annually recurring costs. Situations not
covered by one-step tables. One-step tables for
annually recurring costs will cover those cases
where the value of e is assumed to be zero (fig
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4-3, for example) and those cases where the
value of e is assumed to vary as specified by the
latest version of FEMP criteria (fig 4-4 and 4-5,
for example). When these values of e are not
applicable to a particular situation, PWs may be
computed using the conventional approach of
paragraph 3-2c. See, for example, paragrah
3-2¢(3).

4-3. lllustrative analyses.

In this paragraph the procedures of paragraph
4-2 are applied to three typical MCP design alter-
natives included in an economic study for the
Central Administration Building at ABCDE Am-
munition Plant in Mississippi. The economic life
projected for the facility is 25 years. The same al-
ternatives are treated using the conventional ap-
proach in paragraph 3-3, so the two approaches
can easily be compared. Since the basic input
data are the same for both approaches, the input
data worksheets of paragraph 3-3 are not re-
peated here. Only the one-step calculations are
shown, organized on worksheets as they would be
in a complete economic study. The one-step
adjustment factors presented on the worksheets
are taken from figure 4-1, figure 4-3, figure 4-4
or figure 4-5 either directly or by interpolation,
as appropriate, The PWs developed with the
one-step approach are equal for all practical
purposes to those calculated by means of the
conventional approach (para 3-3). The minor dif-
ferences derive from rounding and interpolations
from tabulated data.

a. Exterior closure. split face block. Figure
3-4 shows the basic input data for this alterna-
tive, and DA Form 5605-5-R (fig 4-7) shows the
one-step PW calculations.

—Basic input data. See paragraph 3-3a(l)
and figure 3-4.

—Present worth calculations. The sole
one-time cost is the initial investment of $55,400;
its PW is found with the procedure of paragraph
4-2 b()(@). The PW of the annually recurring
maintenance and repair cost is calculated accord-
ing to paragraph 4-2c¢( 1 )(a). The pertinent data
and factors are recorded on the worksheet in
figure 4-7; the multiplications are performed; and
the results are summarized at the bottom of the
worksheet.

b. HVAC system: conventional design. Fig-
ure 3-6 shows the basic input data for this
alternative, and figure 4-8 shows the one-step

T™M 5-802-1

PW calculations. The complete LCCA is discussed
in chapter 6.

(1) Basic input data. See paragraph 3-3b(l)
and figure 3-6.

(2) Present worth calculations. The PWs of
the initial investment costs for the fan system
and central plant are found with the procedure of
paragraph 4-2 b(l)(a). In addition, the fans will
have to be replaced 15 years after BOD, and a
significant number of central plant components
will require replacement 12’ years after BOD. The
PWs of the costs of these replacements are calcu-
lated as explained in paragraph 4-2b(2)(a). Once
the replacements have been installed, the system
is expected to have an economic life that extends
beyond the analysis period. The system will,
therefore, have a net salvage value that should be
included in the analysis. The net salvage value is
estimated by assuming straight-line depreciation,
and the PW of this negative one-time post-BOD
cost is computed in accordance with paragraph
4-2b(2)(a). The PWs of the annually recurring
maintenance and repair costs are found as in par-
agraph 4-2c(l)(a), The PWs of the electricity and
fuel costs (the one-step adjustment factors for
distillate oil are shown in fig 4-5) are found in ac-
cordance with paragraph 4-2c(2)(a). The data and
results are recorded and summarized as shown on
the worksheet DA form 5605-5-R (fig 4-8).

c. Domestic water heating system: solar
heating. Figure 3-8 shows the basic input data
for this “alternative”, which represents the solar-
energy portion only (i.e., the solar-energy "incre-
ment") of the domestic hot water (DHW) system
as a whole. Figure 4-9 shows the PW computa-
tions. The complete LCCA, which illustrates the
use of the incremental-analysis approach (per para
2-4c) is presented in appendix A, and is discussed
in chapter 6.

(1) Basic input data. See paragraph 3-3c(1)
and figure 3-8.

(2) Present worth calculations. The PW of
the incremental initial investment cost (less the
10 percent investment credit) is found with the
procedure of paragraph 4-2b(l)(b), since FEMP
criteria (para 2-4) apply here. The PW of the
incremental M&R cost is calculated according to
paragraph 4-2c(l)(b), and the PW of the electric-
ity cost savings according to paragraph 4-2c(b).
The results of the calculations are summarized at
the bottom of the worksheet DA Form 5605-5-R
(fig 4-9):

4-11
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Project No. & Title_ PN 175 (FY%4) Admip. B|d|9' LIFE CYCLE COST ANALYSIS

Installation & Location ABCDE Ammo. Plont, Miss. .
Desi:;n Feature Extecine Closure PRESENT WORTH

Alt. No._ D Title %p\\‘\' Foce Riock ONE-STEP APPROACH

For use of this form, see TM 5-802-1; the proponent agency Is USACE.

Years Cost One Ste| Present Criteria Ref
One-Time Costs P‘S x10°) 4rom On Adj.Factgr Worth rierla Meference HGDA
118 x10¢ ABD ABD Table 1 on ABD Analysis Base Date (ABD) \ Jon e 2
Tontiol Tivedterrs Cot]l 2.5 55.4 10.7g20] 43. 7 || Analysis End Date (AED) lJan 10
Midpoint of Construction 1 Jul 24
BOD for Analysis 1 Jan €5
Annual Discount Rate 0“2,
Differential Escalation
T"é’e Rate per Year (%)
of Cost Timeframe: Ju !l - Jun
£72. - 500, 30 ~10
1 0.00 | O.00] 0.00
Total Annual Total N . P t
Annual Costs M $x108 No. of oot Nomiral Cost One Step Adjustment Factor v’f:::
(1 $ x10%| Payments on ABD on ABD Table Factor x DOS Correction on ABD
ME&R 15 0-5 12.5 | 0.2731 x (1.008)° | 3.

Initial Costs  Energy/Fuel Costs M&i Costs Other Costs Total
Net Present Worth: 43.7 . 0.0 . 3.0 + 0.0 - 47.%

DA FORM 5605-5-R, DEC 86 )

*Use One-Step Table 2 for M&R costs (e = 0).
Use One-Step Table 3 for energy/fuel costs (e = prescribed e value). Sheet of

Figure 4-7. DA Form 5605-5-R, Present worth: one-step approach: exterior closure, split face block
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Project No. & Title PN 115 (EY84) Admin, b\dj. LlFE CYCLE CDST ANALYS'S

Installation & Location ABCDE A wuwo. Plawt Mice, PRESENT WORTH

Design Feature_ﬂ&ﬁ%&tﬂ&ﬂn@ﬂd—.
Al No._ A Title Const, Vol w/ Recip. Chilley ONE-STEP APPROACH

For use of this form, see TM 5-802-1; the proponent agency Is USACE.
— -

M $x103| Years Cost One Step Present Criteria Reference H Q D A
One-Time Costs from Oon Adj.Factor Worth
t1$x10¢| ABD ABD Table 1 | on ABD Analysis Base Date (ABD) [ low 8L
Totial Toestwet Cost | 25 || 981 | 07880 | 47,5 || Analvsis End Date AED) | | Jaw (O
Replacemet= Plactyc it | 150 [l 450 [02394 | |0.§ || Midpointof Construction | | Ju( 84
Replacguent = Fun e 15| 180 || fo0 [01799 | 1.8 ]| 300 tfor analysis [ Jan 85
5‘“‘\30 ;’)‘,. 15| 2%.0 -%3 O00AL | -02 Annual Discount Rate 0%,
= Ditferential Escalation
Type Rate per Year (%)
of Cost Timeframe: Jul = Jun
£1-85, 8590 490-10
| Elect, 548 | 14l | 063
Dist. O, 252 | 2.4 | £.3%
Other p.00 | o.op | 0.00
Annual Costs 8 x10° J:(:If Agg:ta l Nom}’:;lalcost One Step Adjustment Factc:r' P‘;’veos::gt
118 x 108} Payments on ABD on ABD Table Factor x DOS Correction on ABD
-
Elect. 15 6.5 4125 | 03617 x (1.0037)° 152.5
Dist. 0. 15 1.9 12.5 0.448! x (1.0059)¢ %3.1
m& R 1% 4.2 255.0 0.11%| x (1.008)* lol. 1
Initial Costs Energy/Fuel Costs M&R Costs Other Costs Tota?
Net Present Worth: 11 + 180 + loZ + 12 = 577

DA FORM 5605-5-R, DEC 86

*Use One-Step Table 2 for M&R costs (e = 0).
Use One-Step Table 3 for energy/tuel costs (e = prescribed e value). Sheet of
Figure 4-8. DA Form 5605-5-R Present worth: one-step approach: HVAC system, conventional.
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Project No. & Title_ PN 75 (FY&4) Aduin, Blda.

Installation & Location_ ABCPE  Awwo. Plant Wiso

Design Feature P i ev  Heatina Sustewm

31D

ecember 1986

LIFE CYCLE COST ANALYSIS

PRESENT WORTH:
ONE-STEP APPROACH

Al No._BrA  Tie __Solar Sustews TneegyenT

For use of this form, see TM 5-802-1; the proponent agency is USACE.

[Py
VT

15
&~/

Years Cost One Slep Present Criteria Reference
One-Time Costs ®S$x10 from Oon Adj.Factor Worth e FEMF
l1$x10°| ABD ABD Table 1 on ABD Analysis Base Date (ABD) [ dul &
TInitial Twyestment CooT | O 54.0 .0 54,0 || Analysis End Date (AED) | Jul O
Midpoint of Construction N.A.
BOD for Analysis I Jul 81
Annual Discount Rate T1%
| _________________
Differential Escalation
Type Rate per Year (%)
of Cost Timeframe: Jul-Juw
&\ -85 F 82-"10 I ja-w
g lect. 5.9% |41 0.6%
Other .00 0.00 0.00
Total Annual Total i N Present
Annual Costs XS x103 No. of Cost Nominal Cost One Step Adjustment Factor Worth
(18 x 10%| payments on ABD on ABD Table Factor x DOS Correction on ABD

&R

)

Net Present Worth:

Initial Costs

54.0

. -
Energy/Fuel Costs
+ (7.5

+ -q.7.0

i
M&R Costs

Other Costs Total
e 0O - -755 I
| |

DA FORM 5605-5-R, DEC 86

*Use One-Step Table 2 for M&R costs (e = 0).

Use One-Step Table 3 for energy/fuel costs (e = prescribed e value).

Sheet

of

Figure 4-9. DA Form 5605-5-R Present worth: one-step approach: domestic hot water heating system, solar system increment.
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